REMARKS 



Claims 10-17 are presently pending in the application. Claims 5-9 have been 
cancelled without prejudice to the filing of a divisional application directed to the subject matter 
thereof. 

The Examiner has objected to the Abstract of the Disclosure section asserting that 
it should be in narrative form and generally limited to a single paragraph on a separate sheet 
within the range of 50 to 150 words. Applicant has elected to delete the entire Substitute 
Specification, page 1, line 1, through page 7, line 14, including the Abstract of the Disclosure 
section, page 10, lines 1-17, and substitute therefore a Second Substitute Specification in order to 
correct typographical errors as well as sentences and paragraphs that were mistakenly repeated. 
A marked-up or comparative copy of the Specification, including the Abstract, showing the 
changes made thereto is also enclosed to reflect these amendments. Since these amendments are 
formal in nature, no new matter has been added by the Second Substitute Specification. Entry of 
the Second Substitute Specification, and reconsideration and withdrawal of the Examiner's 
objection to the Abstract of the Disclosure, are respectfully requested. 

The Examiner has rejected claims 1-4 under 35 U.S.C. §112, second paragraph, as 
being indefinite for failing to particularly point and distinctly claim the subject matter which 
Applicant regards as the invention. Applicant has cancelled claims 1-4 and added new claims 
10-17 in order to claim additional preferred features of the present invention and to obviate the 
Examiner's §112 rejections. Support for new claim 10 can be found, for example, in original 
claims 1 and 5, for example. Support for claim 1 1 can be found in original claim 2, for example. 
Support for new claim 12 can be found, for example, at paragraph [0004] of the specification. 
Support for claims 13 and 14 can be found, for example, at paragraph [0019] of the specification. 
Support for claim 15 can be found, for example, in original claim 3. Support for claim 16 can be 
found, for example, in original claims 4 and 8. Support for claim 17 can be found, for example, 
in original claim 9. No new matter has been added by new claims 10-17, and it is believed that 
the new claims obviate all of the Examiner's §112 rejections of claims 1-4. Accordingly, 
reconsideration and withdrawal of the §112 rejections, and entry of new claims 10-17 are 
respectfully requested. 

The Examiner has rejected claims 1-4 under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 4,590,669 of Imamura ("Imamura"). The Examiner contends that 
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Imamura teaches a method of making a temperature sensor comprising the steps of: connecting a 
pair of wires 6 of a cable 7 to a sensor 1; and, overmolding the sensor and the exposed wires with 
an inorganic adhesive as shown in Figs. 1-5 of Imamura. With regard to claim 2, the Examiner 
asserts that Imamura discloses in Fig. 2 an outer sheath 24 enclosing the sensor and the exposed 
wires. Also, with regard to claims 3 and 4, the Examiner asserts that Imamura discloses in Fig. 4 
a covering tube 23 enclosing the sensor and the exposed wires, and a ramming treatment for a 
pressure welding. 

Applicant traverses the Examiner's §102 rejection and the arguments in support 
thereof, to the extent that they may be found to apply to new claims 10-17, for the reasons that 
follow. 

Section 102 requires that each element as set forth in a particular claim be found, 
either expressly or inherently, in a single prior art reference. The present invention claims a 
method for manufacturing a temperature probe comprising a cable having at least one pair of 
conducting wires, each conducting wire of the pair being insulated by a sheath of insulating 
material and having at one end of the cable an exposed length of wire with a sensor soldered to 
the exposed lengths of wire, the method comprising the steps of: introducing the sensor and the 
exposed lengths of wire into a covering element comprising a first thermoplastic material which 
is the same as or compatible with the insulating material, and covering the sensor and the 
exposed lengths of wire by overmolding the sensor and the exposed lengths with a second 
thermoplastic material which is the same as or compatible with the insulating material (claim 
10). 

In contrast, Imamura is directed to a method of preparing a resistance 
thermometer having a resistance temperature detector (RTD) element supported within metallic 
sheaths by an insulating material such that the thermometer is manufactured by connecting two 
tubular metallic sheaths in series by pressure welding (Abstract). The metallic sheaths are 
preferably made of stainless steel (see col. 3, lines 12-13 and 42-43). The electrical conductors 7 
are retained within the first sheath 21 by th e insulating material, which is a refractory material 9 
of, for example, finely pulverized magnesium oxide (see col. 3, lines 14-18). The conductors are 
connected to terminal leads 5 of the RTD element 1 through intermediate connecting wires 6 (see 
col. 3, lines 18-20 and Fig. 1). 
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Further, a metallic ring 23 is put on the first portion 21a of the first sheath 21 and 
a second sheath 24 is attached thereto (see col. 3, lines 49-54 and Figs. 2-3). The assembly 
comprising the first sheath 21, the ring 23 and the second sheath 24 is subjected to a pressure 
welding treatment for integrally and firmly connecting the first and second metallic sheaths 21, 
24 together (see col. 4, lines 3-6). The pressure welding treatment is effected by ramming or 
striking the ram head 26 repeatedly against the metallic ring 23, while continuously or 
intermittently, rotating the assembly on a die 27 (col. 4, lines 7-12). The ramming treatment 
deforms the ring 23 and fills the space in the groove 22 thereby pressure welding both sheaths 
21, 24 such that they are integrally connected with each other (col. 4, lines 12-16). This method 
of joining metallic sheaths solves the technical problem associated with arc welding sheaths 
which can cause melting of the conductors 7 and intermediate connecting wires 6 resulting in 
electrical disconnection between the RTD element 1 and the circuitry (col. 1, lines 58-64). 

Imamura does not teach introducing aj>en^andex^ 
covering element comprising a first thermoplastic materia l which is the same as or compatible 
with insulating materiafofa^ sheath which insulates each condu£tm^^ claim^lO}. Also, 

t he pressure welding treatmen t described in Imamura is different from the oxermolding described 
in the present invention. Further, Imamura does not teach, either expressly or inherently, 
covering the sensor and the exposed lengths of wire b y overmolding the senso r and the exposed 
l engths, with a second thermoplastic material which is the same as or compatible with the 
insulating material (see claim 10). 

Since Imamura does not teach each element set forth in claim 10, either expressly 
or inherently, Imamura does not anticipate the present invention. Further, since new claims 1 1- 
17 depend from claim 10, either directly or indirectly, claims 1 1-17 are also not anticipated by 
Imamura. 

In view of the forgoing amendments and remarks, Applicant submits that new 
claims 10-17 comply with the requirements of § 1 12 and are patentably distinct from the prior 
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• art. Accordingly, reconsideration and withdrawal of the rejections, and an early Notice of 
Allowance are respectfully requested. 



Respectfully submitted, 



MARIO NOLI 



By: 



(Date) 



WILLIAM C. YOUNGBLOOD 



Registration No. 50,524 

AKIN, GUMP, STRAUSS, HAUER & FELD, L.L.P. 

One Commerce Square 

2005 Market Street - 22nd Floor 

Philadelphia, PA 19103-7086 

Telephone: (215) 965-1200 

Direct Dial: (215)965-1246 

Facsimile: (215) 965-1210 

E-Mail: wyoungblood@akingump.com 
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Marked-Up Version of Second Substitute Specification 

z^TITLE OF THE INVENTION 
[0001] Method For Manufacturing A Sealed Temperature Probe And Probe Thus 
Manufactured 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to temperature probes of the electric type, and in 
particular to a method for manufacturing a sealed probe as well as to a probe manufactured 
according to said method. 

[0003] It is known that a temperature probe of electric type consists of an insulated cable 
including one or more pairs of conducting wires suitable to transmit the electric signals coming 
from a sensor member soldered at the end of said wires. For a correct and reliable operation of 
the probe it is essential that the sensor be perfectly insulated from the environment. To this 
purpose, the probe terminal where the wires are soldered to the sensor must be sealed onto the 
insulated cable so as to achieve a continuity of insulation. 

[0004] In known probes this sealing is carried out in two ways, namely through a resin 
covering or through an o v erro o u' ldm u x o vermolding of the sensor with the same thermoplastic 
material of which the outer sheath of the cable is made (or with another material compatible 
therewith, i.e. capable of melting and mixing therewith). 

[0005] In the first case^ the resin covering does not guarantee a perfect long-term sealing 
when the probe undergoes repeated thermal cycles, in particular when it is used for 
measurements in cold environments. In fact, since it is a material having a thermal expansion 
coefficient different from that of the cable sheath a detachment is inevitably reached. This 
implies the possibility that the condensate forming on the cable penetrates the probe terminal 
causing a malfunctioning. 

[0006] In the second case* this problem is overcome in that, by using the same materialise 
$&-a£&&ve€k* A perfect sealing js acMeyedj hanks to the fusion of the covering with the cable 
sheath. However* even this solution has various drawbacks given bjHhe difficulty of 
mwyifi^ mcddiflg. the covering. 

[0007] First of all, the standards require the insulating covering of the sensor to have an 
established minimum thickness and in order to have an adequate certainty that said minimum 
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value is achieved it is necessary to i-r^uMmoM a covering of a significantly greater thickness. 
This results from the fact that the sensor is very small and light and the wires to which it is 
soldered are flexible, whereby it can easily move from the central position inside the raettldmgjd 
upon injection of the thermoplastic material. The greater thickness should thus compensate for a 
possible eccentricity of the sensor, which is also limited as far as possible through complicated 
injection balancing systems and by keeping the covering as short as possible. 
[0008] As a consequence, the probe thus manufactured necessarily has a terminal of short 
length and a diameter greater than the minimum which could be achieved according to the 
standards, and it requires the use of complicated and expensive rv K^v : i k : UM fmolding systems. 
Moreover, this solution still does not allow t<>--ha:V^"t^-m|hLabsolute certainty^ that the thickness 
is as required. 

e ^^r ent r mt e ri &HbH^/ o *- e o fo ti r i t Is neces sary to o arc you i a do uble mou lding. This ob v i ous ly 

p-rob e a s w el l as to a prob £ -^Hfr£ & ^ 
ey-BK»r e pain- of ce **das^ to tra n s m^ comi ng ■■ fro m a -s e^s e? 

e ss e Mia l fet - fe ^^ noo ^ be - p er fe ctl y ms^ te4frei*i t h e e nvir o nm e nt : -To fo ispu rpose, the psefofr 
to achi e ve a cont i n uit y o f i^*teeBr 

shea th of the - ea b fe is m ad e ( or wi th an other m ateria l co iD patiMe t h erewi t h, i.e. capabfeef 
jffi&^Hfr& e fe t ca se-4h^ a p e r fe ct k>n g -i ^m> - e ea'i ki g when ilie - j ^ efee 

<: ;e^^ aa^e4^H^fe ^ e:j the eaMf^f*&HH:H# ^ terasks*^^ 
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a p erfect - sea l l^ ^ o f th e ce- ^i - kg wit li ih e cab le shea th: ■ H osv e v e r-feve .n.-this 
sekfct-ie*vh&&-vc^ 

l^OOMj- Firsi of ail fe n aa^^ cove ri ng of the ■f eas o r t o h ave anes &M i sfa e d 

s ie v e d - iKfrfl^ of a sigrn&ea*^ Tiii s ~^*rte 

^ ^ h em # ^ ihi e - kae^ - ^a eiild t hu s comp e n s at e ibr a pos<;ib ie 

balan ci n g sys& *mf^ 

diam eter greater mm ihtH^ ^mim - svhk ^h G m&rh & ^ sta^a rds., a nd it 

[0009] fOOW-A further drawback stems from the fact that in order to obtain a double 
insulation with two layers of different material and/or eoletiMt-^^ 

r nouidinjg. color it is necessary to cairv out a double molding. This obviously implies higher 
costs and a further increase in diameter. 

BRIEF SUMMARY OF THE INVENTION 

[0010] [06-X7f Therefore, the object of the present invention is to provide a probe and a 
manufacturing method which overcome said drawbacks. This object is achieved by introducing 
the sensor, prior to the evei^ x>tjM m g. ovemioldmg step, into a covering element which assures 
the required minimum thickness. 

[00111 {4MI1&1-A first fundamental advantage of the present invention is therefore that of 
obtaining a probe in which" the minimum thickness of the sensor insulating covering is 
guaranteed, and furthermore without requiring complicated injection balancing systems. > 
[0012] {©044>}»A further advantage stems from the fact that the probe thus obtained has a 
terminal of the smallest diameter possible which can also be longer without implying any 
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manufacturing difficulty. In other words, there is greater freedom in the choice of the tenninal 
size. 

[0013] f0020-]-Still another advantage is given by the possibility of easily obtaining a double 
insulation with different layers through a single manufacturing step and without an excessive 
increase in diameter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 



{OOS&fThe foregoing summary, as well as the following detailed description of 
preferred embodiments of the invention, will be better understood when read in conjunction with 
the appended drawings. For the purpose of illustrating the invention, there is shown in the 
drawings embodiments which are presently preferred. It should be understood, however, that the 
invention is not limited to the precise arrangements and instrumentalities shown. 
[00151 gH&£Kn the drawings: 

[0016] {•0023-3-Fig. 1 is a partial longitudinal sectional view of the terminal of a probe 
according to the invention, in a first embodiment thereof; and 

[0017] f;04>34]-Figs. 2, 3, 4 and 5 are views similar to the preceding view of other four 
embodiments of the present probe. 

DETAILED DESCRIPTION OF THE INVENTION 

r 001 81 £0025 ] With reference to said fi g u r es F igures , there is seen that a probe according to 
the invention conventionally includes a cable C provided with an outer insulating sheath G which 
encloses at least a pair of conducting wires F, insulated in turn by respective inner sheaths P, 
which end with an exposed length where a sensor S is soldered. 

[QQ191 HH&&fThe novel aspect of the present probe is the presence of a covering element 
into which sensor S is introduced prior to the injection H^aki.i» gmoJdm£ of the thermoplastic 
material M. In practice, the covering element is then fused together with material M to form a 
single body with sheath G, so as to assure a perfect sealing. 

[0020] £0017} In the embodiment of %Eg. 1, the simplest, the covering element consists of 
the end portion of the outer sheath G which is pushed forward. In other words, sensor S is first 
soldered to wires F, then sheath G is slid along the inner sheaths P until it encloses sensor S; 
finally the probe terminal is placed in the mou kl mold and material M is injected to fill the end 
portion of sheath G and form a closure plug. 



[0021] £IM>28f This simple and effective solution has A however, some limits, namely that 
sensor S has a size smaller than the inside diameter of sheath G and that the latter has a thickness 
equal to or greater than the required minimum thickness of the insulating covering. Moreover, it 
is obvious that such a solution is not applicable in the case of cables without outer sheath G, i.e. 
in case there are only the two sheaths P (possibly joined or not). 

[00221 [0029] In order to overcome said limits the covering element may be a separate 
member, i.e. essentially a tube extending at least sufficiently to enclose sensor S and the exposed 
length of wires F, such as tube N in %Eig. 2, but which can even be sufficiently long as to slip 
on cable C, as tube L in feFig. 3. 

[0023] fOO^OHn practice, sensor S is introduced into the covering tube prior to being placed 
in the m^^M -mold , which then retains the tube in position during the injection of material M. 
The blocking of the tube can be achieved in various ways, the simplest being an interference 
between the tube and the me* Mmo\(L e.g. using a tube of oval cross-section in a raouJd m old of 
circular cross-section or vice versa (this blocking requirement is obviously absent in the first 
embodiment described above). 

[0024] {00344-Moreover, it is clear that in this case material M extends up to externally 
coating the end portion of sheath G so as to achieve a perfect sealing between the tube and the 
sheath thanks to the fusion of said two elements into a single body. In this regard, it should be 
noted that the tube may be either of the same material of sheath G or of another material 
compatible therewith, as previously said for material M. 

[0025] [003-2-3 -The use of a separate tube as covering element makes possible to easily 
obtain ^multiple ^4afetH insulations with two or more different layers, as shown in fe sFigs . 4 
and 5. hi fact, by applying the same method described above it is sufficient to use a tube with at 
least two layers consisting of an outer material (N f y A L') and an inner material (N"^ V : 0 coupled 
so as to form a single element. In this way the increase in diameter of the probe terminal is the 
smallest possible in compliance with the standards. 

(00261 [ OO^'f lt should be noted that though fesFigs. 2-5 show a cable provided with an 
outer sheath G, what is^said above also applies to the above-mentioned case of a cable provided 
with the individual sheaths P only. Furthermore^ it is clear that shapes, sizes and materials of the 
above-described elements (in particular of tubes N, L) may freely change according to the 
specific needs of the application for which the probe is intended. For example, the inner material 
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(N-v^ L"Z) of a two-layer tube could also be not compatible with material M, since it is 
sufficient to have the compatibility of the outer material (N^l, LI) enclosing it. Wiih. r^fera.oce io 

is%tred^ed-fr^ 

sev e ri n g el emen^ i s4 h e *Hk^ materia ) M to - f orm a singl e bo dy with s h e a th G ^o 

In the em b od iment of fig. 1^ Sire - sim pl est ; the covem>g e ] e i Beat coRoi^s of e n d porti o n of the 
fe n sheath G i fr s l id al ong th e inner sheath s F-aarii it enc l os es sensor S ; ■■fi nally th e- probe 

-afrd e f feciive -^e ^on h as ho w eve r som e li m i t *;, n ame ly t hai - sen der S ha s a si ze 
than the reffiH ? ^^ c ov e ring. Mo r e ov e r it ^ obv io u s that such 

a .-tube ext e nding a t ka s^ttj^len dy to enclose sensor S and th e ex p o sed l e ngth of wire s F, such 

In practicev - sensor S is m trodu ced int o - fe - cov erin g t^be prior - to b eing - place d m t h e mou l d; 
tub e can be ac hieve d . ^ v ari o us ^w Mfe^ ^ be t ween . the - lube - a^ 

ef^*e>a#>^-se-^^^ s eai ing-he t w een the tvi be - and th e s h ear h4haBfes-4e4he 
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f#04^HT k ^ u s e o f a -agpa*^^ pos sib l e t o ea si ly obtain a m u it rjfi]^ 

*aB*e^*t hod -des crib e d abo v^i^HHiffic i e ni t o a tube w it h at . l e a st t w o la yers con si s ting of 

a b ove a fe en apf^i ^^ with th e iridividaaV i v heafe -F 

parti cu lar o f n ^ b eo N » L) u ^y^m^y- ^m^ - ^^^Mg t o the sp e ri fkHs e eas o f the appjr ^atjo^ - fo y 
afee4^)e^6ei^^ it k mm&& ^ 

[0027] f^042 : ]"It will be appreciated by those skilled in the art that changes could be made to 
the embodiments described above without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited to the particular embodiments 
disclosed, but it is intended to cover modifications within the spirit and scope of the present 
invention as defined by the appended claims.^ 




^ABSTRACT OF THE DISCLOSURE 

A method for manufacturing a sealed temperature probe, including a cable (C) 
provided with at least a pair of conducting wires (F) insulated by respective sheaths (P) and 
ending with an exposed length where a sensor (S) is soldered, provides the introduction of the 
sensor (S) and exposed length of wires (F) into a covering element prior to the 
e v em^4di:*£ Q vermo kling of the probe terminal with a thermoplastic material (M) same as or 
compatible with the material of the sheaths (P). In the probe thus manufactured the covering 
element may be either the end portion of an outer sheath (G) or a covering tube (N), possibly 
long enough to be slipped on the cable (C) and/or made with two layers of different materials 
coupled so as to form a single element. -A-H^fexi-f^ 

including a c a b le (C) p rov id ed wi th at l east a p air of conducti ng wi res - (F) ii : u^ l a t ed by r es p ective 

i mr odueilo i - v^ (F) int o a co v e ring ete ^B i p B^^e 

witfe - fche ma teria l of the sheaths (P), I n - 4B e - ffrobfr thu ^ - Tmn^ fact Urea - u i e covering elemen t may be 
e ifee^fe - e nd po rt i o n o f a n - enter - s heat h ( G) or fr e ewr i ng 'iu ^ long en ough & >- fe > e 

a. single element — 
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